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(57)Abstract 

PURPOSE: To reduce a voltage for driving liquid crystal and the current 
consumption of a liquid crystal driving system in a liquid crystal display 
device constituted so that the number of time division is >16. 
CONSTITUTION: In the liquid crystal display device constituted so that 
the number of time division is >16, bias ratio is set to be 1/2 and the 
voltage for driving the liquid crystal is set to be <3V. Besides, the sum of 
the resistance values of divided resistances generating the bias voltage 
level of a driving waveform is set to be >50kQ. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by for the bias ratio of a liquid crystal drive wave being 
1/2, and liquid crystal driver voltage (VOP) being less than [ 3V ] in the liquid crystal display with which 
the number of time sharing performs 16 or more multiplexer drives. 

[Claim 2] The liquid crystal display according to claim 1 characterized by the sum total of the resistance 
of the division resistance which makes the bias voltage level of a liquid crystal drive wave being more 
than 50kohm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the liquid crystal display used as a display of various 
electronic equipment. 

[Description of the Prior Art] In recent years, the number of time sharing is large to facsimile, a copy 
machine, a telephone, a pager, etc., and 16 or more liquid crystal displays are used. When the multiplexer 
drive of these liquid crystal panels was carried out conventionally, the rated bias ratio or the bias ratio 
near it was adopted. For example, in 1 / 16 duty drives, 1/5 bias which is a rated bias ratio as shown in 
drawing 2 , or 1/4 bias near a rated bias ratio as shown in drawing 3 was adopted. 
[Problem(s) to be Solved by the Invention] The drive by the rated bias ratio is drive margin 
M=VON/VOFF expressed with the ratio of the selection electrical potential difference VON (Vrms) and 
the non-choosing electrical potential difference VOFF (Vrms) which are impressed to liquid crystal. It is 
advantageous at the point of enlarging. However, in respect of a low-battery drive and a low-power 
drive, it cannot necessarily be said that it is advantageous. However, in the case of pocket devices, such 
as a cellular phone and a pager, the low-battery drive and the low-power drive are strongly demanded 
for the power source from the liquid crystal display for the cell or the dc-battery also especially by the 
electronic equipment by which a liquid crystal display is used. Moreover, although it was also related 
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that the supply voltage of a microcomputer system is shifting to 3V from 5V and, as for the demand to a 
low-battery drive, the shift to 3V was already possible for the control signal system supply voltage of a 
liquid crystal drive circuit, liquid crystal drive-system supply voltage was still an electrical potential 
difference on which the number of time sharing exceeds 3V in 16 or more liquid crystal displays. 
Hereafter, by the rated bias ratio or the bias ratio near it, that the number of time sharing makes liquid 
crystal driver voltage of 16 or more liquid crystal displays less than [ 3V ] explains the reason for being 
difficult. Generally, in the number of time sharing, when N and a bias ratio are set to 1/b and liquid 
crystal driver voltage is set to VOP (V), the selection electrical potential difference VON (Vrms) 
impressed to liquid crystal and the non-choosing electrical potential difference VOFF (Vrms) are 
expressed with the following several 1 and several 2, respectively. 
[Equation 1] 



1+ (N-l ] 



Von= Vop 



N 



Avoiding a cross talk, the conditions which obtain the highest possible selection electrical potential 
difference are expressed with the following (1) type, when threshold voltage of liquid crystal is set to 
Vth (Vrms). 
VOFF=Vth — (1) 

A-three number is obtained from several 2 and (1) type. 
[Equation 3] 



Vt 



1+ ( + ( N -i ) (-1) 



2 



OFF 



N 



By the way, in the case of N= 16 and b= 5, Vth is VOP=4.08 (V) from several 3. even if it is usually 1.0- 
2.5 (Vrms), for example, uses the low-battery liquid crystal of Vth=1 .0 (Vrms). 
In the case of N= 1 6 and b= 4, it is VOP=3.68 (V). 

It was impossible to have made a next door and VOP into less than [ 3V ]. Moreover, as for the bias 
ratio which obtains the greatest drive margin, i.e., a rated bias ratio, being obtained by the degree type 
generally is well-known. 
b=rootN+1 — (2) 

Therefore, VO P in the case of driving by the rated bias ratio is [Equation 4] from several 3 and (2) types. 
VoP=V lfc / vfc (vG + 1)* 



J ~2 



<^-l) 

It becomes. Since the term by which multiplication is carried out to Vth of the several 4 right-hand side 
in the case of N>=16 increases simply with the increment in N, VOP also serves as a high voltage, so 
that N becomes large. In the case of N>=16, from the above thing, the drive by the rated bias ratio or 
the bias ratio near it understands that it is difficult to make VOP into less than [ 3V ]. Next, by a drive 
on 1/5 bias which is a rated bias ratio in N= 16, and the 1/4 bias near it. or the drive by the bias ratio 
smaller than 1/5 bias in N> 16, an upper limit is in the value of the division resistance which makes the 
bias voltage level of a liquid crystal drive wave, and the reason which cannot perform reduction of power 
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consumption is explained. The power circuit in introduction, and 1 / 5 bias drives and a drive wave are 
shown in drawing 4 (A) and (B), respectively. The driver voltage VOP inputted from the outside is divided 
into the reference potential of 6 level using five resistance, and the drive wave of a scan electrode 
driver and a signal-electrode driver is made based on it. A capacitor is carried if needed for stabilization 
of a reference potential. In the circuit of drawing 4 (A), it is V2 -V5. In order to control fluctuation of a 
reference potential, even when it carries a capacitor, resistance must be set as a to some extent small 
value. That is. the ratio of the supply current to the driver to the current which flows only resistance, so 
that resistance becomes large becomes large, and it is V2 -V5. It is because fluctuation of a reference 
potential becomes large. A signal-electrode drive wave corresponds to a display pattern, and is V3 or V4. 
Since a reference potential has not been chosen enough, it is V3. Or V4 When a reference potential is 
changed, the effect which the fluctuation has on a signal-electrode drive wave changes with display 
patterns. That is. how to distort a signal-electrode drive wave with a display pattern will differ, and 
effective voltage will also be different. Therefore. V3 V4 Fluctuation of a reference potential will 
generate the difference of the shade for every signal electrode depending on a display pattern, and the 
so-called tailing phenomenon. In 1 / 5 bias drives, for the above reason, the resistance of the division 
resistance which makes bias voltage level must be set as a to some extent small value. Moreover, in the 
case of the drive by other bias ratios of 1/5 bias as well as 1 / 5 bias drives. 1 / except 2 bias, since 
the reference potential with which the signal-electrode drive wave was made by division resistance can 
choose, fluctuation of a reference potential causes a tailing phenomenon. Thus, the power which must 
set division resistance as a to some extent small value in the multiplexer drive 1 / of those other than 2 
bias in order to prevent a tailing phenomenon, therefore is consumed by division resistance became 
large, and low-power-izing of the whole liquid crystal display was difficult. In addition, although it was 
possible to have enlarged the value of division resistance when using the voltage follower circuit using 
an operational amplifier like drawing 5 , there were faults, such as a cost rise by using an operational 
amplifier IC and increase of a component-side product 

[Means for Solving the Problem] In the multiplexer drive of a 16 or more time-sharing numbers liquid 
crystal display, the means which this invention adopted in order to solve the above-mentioned technical 
problem performs the drive by 1 / 2 bias ratio from which it separated greatly from the rated bias ratio, 
and sets the sum total of the resistance of the division resistance which drives by the driver voltage 
(VOP) not more than 3V. and makes the bias voltage level of a drive wave as the big value beyond 



50kohm. 



[Function] When the number N of time sharing is 16 or more, the example which calculated VOP/Vth 
when driving on the 1/2 bias, and VON/VOFF (=M) using said-one number, several 2, and (1) type is 
shown in Table 1. 



[Table 1] 
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1 6 


2 4 


3 2 


4 8 


6 4 


V 0 ,/Vti. 


2.066 


2.043 


2.032 


2.021 


2.016 


M 


1.125 


1.083 


1.063 


1.042 


1.031 


n 


73 


160 


269 


592 


1074 



Moreover, when it drove by the rated bias ratio, the result of having calculated several n time sharing 
from which the equivalent drive margin M is obtained using said-one number, several 2. and (2) types 
was also shown in Table 1 . About driver voltage VOP. the value of VOP/Vth decreases and goes, so 
that from Table 1 and the number N of time sharing increases, even if it assumes that it is Vth-1.4 
(Vrms) — 1/16 duty — VOP= — since it is 2.9 (V) — several time sharing — if N drives on the 1/2 
bias 16 or more, it is possible to drive by the driver voltage VOP not more than 3V. However, in order to 
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approach 1 , it is necessary to use liquid crystal with more sufficient steepness but, so that the number 
N of time sharing increases, and when it takes into consideration that the present condition, or 1 / 480 
duty extent is produced commercially, as for the drive margin M. the point of a drive margin shows that 
1/2 bias can also respond enough even in about 1/32 duty. Moreover, the power circuit in 1 / 2 bias 
drives and a drive wave are shown in drawing 6 (A) and (B). respectively. It is the reference potential V2 
made by division resistance on the 1/2 bias even when a signal-electrode drive wave displayed what 
kind of display pattern so that drawing 6 (B) might show. It does not choose. Therefore, reference 
potential V2 Even if it changes, since the effect does not appear in a signal-electrode drive wave, it 
does not cause a tailing phenomenon. Therefore, in 1 / 2 bias drives, since the value of division 
resistance can be set up greatly unlike other bias ratios, reduction of power consumption is attained. 
[Example] Below, an example explains this invention. Drawing 1 is 1 / circuit block diagram when 
carrying out 1 / 2 bias drives 16 duty about 112 dots wide and a 16 dots long full dot liquid crystal 
display panel. The division resistance R1 and R2 It is set as both 500kohms. and has become 1 M omega 
in total. Moreover, the threshold voltage Vth of the used liquid crystal is 1.22 (Vrms). and set frame 
frequency to 70Hz. The driver voltage VOP at this time (V), the liquid crystal drive-system consumed 
electric current ILC (muA). and liquid crystal drive-system power consumption PLC(microwatt) 
=VOPxILC are shown in Table 2. Temperature of a display pattern is a room temperature in a check 
display. 
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4 3.7 
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2.6 8 


17.8 


4 7.7 
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4 6. 4 
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2. 6 8 


1 6. 3 
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2. 6 8 


16.9 


4 5. 4 



On the other hand, as for total resistance, as for division resistance, about 5.6kohm serves as 
5.6kohmx4=22.2kohm at the maximum minimum according to tailing generating according the same liquid 
crystal display panel to waveform distortion 1 / when 1 / 4 bias drives are carried out 16 duty. VOP. 
ILC, and PLC at this time are shown in Table 3. Frame frequency is [ the temperature of 70Hz and a 
display pattern ] a room temperature in a check display. 



[Table 3] 


* yy/u No. 


V 0 , (V) 


I LC (((A) 


Pic C/iW) 


1 


4.3 2 


2 0 7 


8 9 4 



The following things were checked from Table 2 and Table 3. 

** Also in 1/16 duty, the drive by the low driver voltage not more than 3V was completed by carrying 
out 1/2 bias drives. 

** In 1 / 2 bias drives, the liquid crystal drive-system consumed electric current was able to be made 
or less into 1/10 by setting division resistance as high resistance compared with 1 / 4 bias drives. 
** Liquid crystal drive-system power consumption at the time of 1 / 2 bias drives was able to be made 
or less [ at the time of 1 / 4 bias drives ] into 1/J 8 by the reduction in driver voltage, and low 
consumed-electric-current-ization. 
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Moreover, about display quality, although 1/4 bias of the drive margin M was more advantageous to 
contrast etc. since it was large, the display of the good contrast tailing is not accepted to be was 
obtained by using liquid crystal with steepness sufficient [ 1/2 bias ]. Moreover, the current value IR 
(muA) which flows only bias resistance is given by (3) formulas. 
IR =VOP/RTOTAL — (3) 

Here, it is RTOTAL. It is the resistance of the sum total of division resistance. One half. IR in bias and 
1/4 bias. 1LC-IR. IR / ILC is calculated from (3) types and Table 2 and 3. and becomes the value shown 
in Table 4. 



(Table 4] 
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I te (PA) 


Ilc-I. 
(*i A) 


1 . -I tc 
(%) 




2.6 3 
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1 4. 9 
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1 9 3 


2 0 7 


1 4 


9 3.2 



IR Don't participate in the drive of liquid crystal directly with the current passed in order to make ** and 
a reference potential. Therefore, the current for performing a liquid crystal drive purely is ILC-IR. It 
thinks, and as shown in Table 4, the same of this value is almost said of 1/2 bias or 1/4 bias. That is, it 
is IR that ILC at the time of 1 / 2 bias is reduced from the time of 1 / 4 bias. It is because it decreased. 
IR -ILC Although occupied no less than 93.2% at the time of 1 / 4 bias, it turns out that it decreases 
even to 15.9% at the time of 1 / 2 bias, and the ratios of the current which does not participate in the 
drive of liquid crystal directly are reduced sharply. Moreover, in 1 / 4 bias drives of this example, 
although RTOTAL =22.4 (kohms) was the maximum, this value changes with the screen products and the 
numbers of dots of a liquid crystal display panel. However, it is RTOTAL in order to keep good display 
quality general in the case of 1/4 or less bias ratio. Even if large, about 50kohm is a limitation. On the 
other hand, by 1 / 2 bias drives of this example, although it was set as RTOTAL =1 (M omega), when 
two chip resistors of the maximum resistance 1 (M omega) which does not have a problem in availability 
were Used, degradation of display quality was not accepted by RTOTAL =2 (M omega), either. 
[Effect of the Invention] By the number of time sharing setting a bias ratio to one half in the liquid 
crystal display performed by 16 or more multiplexer drives, as explained above, and setting up the sum 
total of the resistance of the division resistance which makes the bias voltage level of a drive wave 
more than 50kohm, this invention has the outstanding effectiveness of reducing liquid crystal drive- 
system power consumption while driving it by the liquid crystal driver voltage not more than 3V. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the liquid crystal drive-system circuit block diagram of the liquid crystal display 
concerning this invention. 

[Drawing 2] It is a timing chart the scan electrode drive wave-like of general 1 / 5 bias drives, and 
signal-electrode drive wave-like. 

[Drawing 3] It is a timing chart the scan electrode drive wave-like of general 1 / 4 bias drives, and 
signal-electrode drive wave-like. 

[Drawing 4] (A) is the power circuit Fig. of general 1 / 5 bias drives, and (B) is the drive wave form chart 
of general 1 / 5 bias drives. 

[Drawing 5] It is the power circuit which used the voltage follower by the operational amplifier of general 
1 / b bias drive. 

[Drawing 6] (A) is the power circuit Fig. of general 1 / 2 bias drives, and (B) is the drive wave form chart 
of general 1 / 2 bias drives. 
[Description of Notations] 

1 Scan Electrode Driver 

2 Signal-Electrode Driver 

3 The LCD Panel 

51, 52, 53, 54 Operational amplifier 
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